Two systems are currently strong candidates for explaining how macrophages can kill or inhibit growth of ingested microorganisms. Evidence for participation by oxidative metabolic processes, particularly after immunological activation, becomes increasingly impressive; that for the lysosome system is less convincing. The latter rests largely on (i) analysis of the various types of natural phagolysosomal response in normal macrophages to the ingestion of different organisms (5, 7), (ii) correlations of strain virulence and intracellular survival with the degree of phagosome-lysosome fusion (3, 6), and (iii) the indication that lysosomal contents, including their acidity, may enhance the efficacy of oxidative metabolic processes towards the intraphagosomal target (11, 13) . Whereas this evidence could be interpreted to indicate that the phagosomal environment influences the fate of the microbes, the variations in lysosome response could, alternatively, be secondary to damage by other processes.
Another approach to assessing antimicrobial significance of lysosomes is to follow the fate of microbes after deliberately altering the phagolysosomal response; a number of manipulative procedures are now available (see 9, 10). An example of such an approach is presented here, based on the recently reported ability of ammonia or ammonium ions to inhibit phagosomelysosome fusion when added to normal mouse peritoneal macrophages after the nonvirulent yeast Saccharomyces cerevisiae, which normally induces fusion (8, 12), has been ingested (4).
Suspensions of S. cerevisiae were made in balanced salt solution from fresh commercial compressed baker's yeast, or from cultures on YEPD agar (composed of 1.0% yeast extract [Difco] , 2.0% peptone [Difco], 2.0% glucose, and 2.0% New Zealand agar). Plates of YEPD agar were also used for assessing intracellular viability of ingested yeasts.
Normal resident mouse peritoneal macrophages, established as monolayers in Y. T. Chang's medium in Leighton tubes (without cover slips) for 1 to 2 weeks (1, 2), were given a change of medium and reincubated for 1 to 3 days. The monolayers were washed with balanced salt solution and some were exposed at 37°C to 10 mM NH4Cl in balanced salt solution for 30 to 60 min (4). S. cerevisiae was then added in a small volume (so as not to reduce appreciably the NH4Cl concentration) to give about 7 x 10' cells per ml. After a 30-min exposure at 37°C, excess yeasts were removed by washing and the cultures were incubated at 37°C in Chang medium containing 5 mM NH4Cl. Before the start of this incubation and after 6, 24, and 48 h, sample monolayers were washed and then disrupted by gentle ultrasonic vibration; plate counts of intracellular viable yeasts were then made. NH4Cl (10 or 5 mM) was present at every stage of the experiments (including all washing) until ultrasonication, which was performed immediately after replacement of the final wash with iced plain balanced salt solution. In parallel with the ammonia-treated cultures, untreated monolayers served as controls. Intracellular S. cerevisiae showed a gradual decline in viability in the untreated normal macrophages; this decline was less evident if ammonia was present before, during, and after the yeast pulse. Best straight lines (Fig. 1) since the latter appeared to be toxic when yeasts were exposed at 37°C in acetate buffer (pH 5.0) in vitro (Fig. 2) . Although the mechanism of the reduced killing by these cells is uncertain, two known effects produced by added ammonia on lysosomal activity could be relevant, namely, the inhibition of lysosomal protein degradation (15) and the inhibition of phagosome-lysosome fusion (4). If either or both are causative factors, the present results would suggest that lysosomes may participate in a normal microbicidal action of these macrophages. Sasada 
